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PURPOSE

The purpose of the Materials Inventory is twofold. First, it enables
the Utah State Department of Highways to more accurately locate, investigate,
and catalog the materials needed for highway construction. Second, it makes
possible a system by which an accessible, permanent, and up-to-date record
may be kept on every known materials site.

The inventory is valuable in avoiding wasteful duplication of work in
locating materials sites. General information on known materials sites and
prospective sites will be available on a county basis in booklet form. More
detailed information is available from a central file in the Materials Inven-
tory Section of the Materials and Research Division and in the respective
District Materials Sections.

Notwithstanding the enormous quantities of road-building materials that
are now available in Utah, it must be realized that one day these materials
may be depleted or completely unobtainable due to, the encroachments of man.
As highways improve, the quality of materials that are used in highway con-
struction must also improve. Good quality material is not readily available
in all places, and this fact alone makes it necessary to locate and secure
choice sites before they are depleted or become unobtainable. The advent of
the Federal Highway Program has further emphasized the necessity for large
quantities of high quality material for highway construction. The Materials
Inventory is designed to collect, organize and tabulate all useful informa-
tion related to materials available or potentially available for highway
construction.

PROCEDURES

The Materials Inventory is accomplished by a logical step by step
sequence as follows:

l. Compilation of all available site data from existing files
and records.

2. Acquisition of available geologic and soil map coverage of
the county.

3. Plotting the above information on 1 inch = 1 mile county
maps.

4, TField examination of each site to determine quantities avail-
able, to collect samples as needed, to check geologic and
soil contacts, and to observe the physical setting for
feasibility of material removal.

5. Preparation of the finished report.

6. Establishment of a permanent record in the Materials
Division and District files to include detailed
information concerning each site.

To assist in accomplishing the foregoing results, three special forms
have been prepared, all of which become part of the permanent records. These
forms provide details concerning the individual sites. One copy of each form
is kept in the District files and one copy in the Central Materials Inventory
files. The MI-1 form is designed to assist in compiling available file data
and in making the field examination. A copy of this form is illustrated in
Figure l-a. It contains information relating to the approximate grading,
type of material, type of deposit, rock types, surface conditions of the site
(indicating obstructions to excavation, etc.), area, accessibility of the
site, quantity, site number, ownership, and location. This is a specially
designed form of '"Needle Sort'" printed by Business Forms, Inc. Notice the
edges of this card. By punching or notching the card according to the code
(Figure 1-b) and using the sorting needle, it is possible to rapidly sort,
arrange, classify or select any information recorded on any card or group of
cards in the filing system. The ""Needle Sort" instruction manual gives
detailed instruction as to the operation and use of this system and the
reader should refer to this manual for more detailed information.

Form MI-1 is completed by the investigator as he visits each site. If
laboratory test data are not available, the investigator collects a represent-
ative sample of the material, upen which laboratory tests are later performed
to determine its suitability for use in highway construction.

Pertinent information from these test data is recorded on Form MI-2
(see Figure 3). This form also includes a sketch map of the deposit chow-
ing the tract subdivision, outline of the material site, drill holes, other
sampled locations and information such as direction and distance from a
survey station or highway. Drill hole or other sample information is logged
in the columns below the sketch map.

The MI-3 form (see Figure 2) is designed to aid in the maintenance of
current records. It is to be completed by the project engineer after pit
operations have ceased. Included on the form are items such as quantity
removed; the type, size and quality of material; and physical factors involved
in pit operation.

The finished county report contains a sheet designated as '""Description
of Geology", describing the various geologic and soil units in detail. Follow-
ing this is the "Pit Locations and Potential Sources Map'". As might be
inferred, this shows the location of known sites by number and symbol on a
geological map, all placed on a county highway map base. The geologic inform-
ation shown on the "Pit Locations and Potential Sources Map' represents a
compilation from various published and unpublished sources, after field
checking in pertinent areas.
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MATERIALS INVENTORY FORMS

Figure 1-a. Reproduction of the Pretiminary
Materials Survey Form MI-1 on
the Needle-Sort card. The actual
card is 8 x5 inches.
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Form MI-3
PIT EVALUATION REPORT (Rev. 6-64)
To: Engineer of Materials and Research
Project Name & No. D-te
Pit or Prospect No. Station Location
Legal Description
TYPE OF MATERIAL MATERIALS REMOVED (CU. YDS.)
Base Graveliseeessssosasassoansaaasasannes
Surface Gravel (Type)esosscsccceasasnsonne (Cu. Yds. or Tons)

Concrete Sand.

Concrete Gravel........ B R E R

Bituminous Surface Course Aggregate.......

Granular Backfill Underdrain.sescessessnss

BOTTOWs s esrs Cisreseaisisiiesanes

Other Material (Rip Rap, Chips)isseusensss

Total Gravel Removed

Comments:

Quality of Material

Uniformity of Material

Lenses«.....ss..gravel sand silt Clay Thickness

Amount of Oversize (+12'") % Average thickness of Overburden
Estimated Quantity Remaining cu. yds.

Further Investigation necessary to determine remaining quantity: yes no,

Features of Pit:

Difficulties of Operation:

Recommendations for Future use of Pit:

cc: District Materials Engr. By:

Project Engineer

Figure 1-b. Reproduction of code card
used in punching Form MI-1,
The actual card is 8x 5
Inches.

Figure 2. Reproduction of the Pit
Evaluation Report Form MI-3.
The actual form is 8 Y2 x 11|
inches.

UTAH STATE DEPARTMENT OF HIGHWAYS

Form M1-2
MATERIALS SOURCE DATA
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ﬁwy B
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N

5570479 |42.9|317| 5.4 222|283 85|/46|202

BORROW
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.e & 8(\\ s & :y/ Percent Passing Frantor °\\°
L/ o S o ® S/»/ a & \ o

o/ o2 N} Q/ &/ s/8/ &/ 8 NV NS
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) Ss/Q
Samplea Submitted by Test Dota Added by
(name) (date) (name) (date)

Figure 3. Reproduction of the Materials
Source Data Form MI-2.
The actual form is Il x 17
Inches.




Test information for samples obtained from each site is summarized on the
“Test Data Sheet,” with the corresponding pit number for identification.

Through proper use of the geologic maps, the description of geologic units,
and test information, the locations of additional possible sites may be inferred.

Certain pits may contain both gravel and borrow material. As a general rule,
it is assumed that any pit capable of producing gravel can be used for borrow if
conditions warrant. Consequently, a pit capable of producing satisfactory gravel is
normally shown as a gravel pit on the “Pit Locations and Potential Sources Map”
even though it may be primarily used for borrow.

In may areas, especially where quality gravels are scarce, many sites are
investigated and sampled only to find that they do not meet standard specifications.
In order to avoid wasteful duplications in re-investigating and re-sampling these
deposits, they are shown as rejected gravel sites on the “Pit Locations and Poten-
tial Sources Map.” Rejection of these sites is usually based on excessive wear,
swell, liquid limit, plasticity, sodium sulfate loss, or failure to pass the immer-
sion-compression test. Grading is seldom a requisite for rejecting a deposit because
it is assumed that any coarse aggregate can be processed to meet standard grading
specifications by crushing, blending or wasting part of the material. Potential
borrow sites are rejected only if there is better quality material available in the
immediate area. A separate “Test Data Sheet” giving the reason for rejection as
well as the laboratory test values is used for the rejected sites.

REPORT PREPARATION

Field investigations for the Grand County Materials Inventory were con-
ducted by geologists from the Materials Inventory Section, Materials and
Tests Division, Utah State Department of Highways. Material sites were
investigated and mapped during March, 1967.

The geology depicted on the "Pit Locations and Potential Sources Maps"
was taken from the 1964 Geologic Map of Southeastern Utah. The map was
compiled by L. F. Hintze and W. L. Stokes and published by the Utah
Geological and Mineralogical Survey.

GEOLOGICAL ASPECTS

Grand County, covering approximately 3700 square miles, is part of the
Colorado Plateau physiographic province. It is drained by the Colorado River
and its main tributaries, the Green and Dolores Rivers. The tributaries
arising within the county are largely intermittent and are subject to flash
floods during the late summer.

The northern part of the county is occupied by the Roan Plateau which is
part of the southerly limb of the east-west trending Uinta Basin syncline.
The prominent Book Cliffs form an escarpment along the southern edge of the
Roan Plateau. The bedrock of this part of the county has a gentle dip north-
wards into the syncline of the Uinta Basin.

The southern part of the county has a series of northwesterly trending
anticlines caused by intrusive masses of salt and gypsum. The anticlines are
broken by faults on one or both flanks.

Stratigraphically the bedrock formations range from the Tertiary Green
River Formation down to the Pennsylvanian Hermosa Formation. In the south-
east corner of the county and north of the La Sal Mountains is a series of
Precambrian metamorphic schists and gneisses. The core of the La Sal
Mountains consists of monzonite, diorite, and syenite porphyry intrusives.
With the exception of the Precambrian and intrusive rocks in and near the
La Sal Mountains, the bedrock of the county is composed largely of relatively
soft sandstones, siltstones, and shales. Interstate 70 will be constructed
upon the area in which the bedrock is the Mancos Shale. These shales have
caused foundation and subgrade problems because of their expansive nature.

Road material sources of the county are unconsolidated Quaternary
deposits. Generally, the sedimentary rocks are soft and have high wear and
high sodium sulphate loss characteristics. The metamorphic and igneous gravels
are well within specifications for all quality tests. The Quaternary deposits
are generally alluvial, flood plain, stream channel, river terrace, or bars.

In some cases they are residual pediments of alluvium and colluvium derived
from the erosion of the Book Cliffs. Along the Green and Colorado Rivers and
the drainage from the La Sal Mountains are alluvial bars and terraces in which
the gravels were derived from metamorphic and intrusive rocks.
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Recent alluvium & colluvium

Channel and floodplain deposits related to
perennial or intermittent streams; alluvial fans;
talus and other colluvial deposits; form potential
aggregate sources where gravel is present in
sufficient quantity.

Qco

Covering deposits

Mainly wind blown sand and silt deposits; some
areas of soil and alluvium are mapped under this
symbol; generally considered to be sources of
borrow only.

Qgs

Gravel surfaces

Chiefly pediments and old river terraces; includes
dissected gravel-capped knolls, ridges, and benches;
especially prominent south of the Book Cliffs; the
principle source of aggregate in Grand County even
though the gravel in some deposits does not meet sound-
ness or wear specifications.

DESCRIPTION

OF GEOLOGY

Tar

Green River Formation
undivided

Middle Eocene; brown and gray shale, brown and gray
dolomitic marlstone, limy sandstone, beds of vol-
canic ash, bedded algal deposits, oil shale and
bituminous sandstone characterize various facies of
the formation; crops out in the northern part of
Grand County.

Tw

Wasatch Formation

Lower Eocene; brownish-red, grayish green, tan, and
gray, generally calcareous shales; gray, tan,
brownish-red, and cream-colored sandstones; a few
beds of gray, fine-grained, dense, fresh-water
limestone; correlates with the flagstaff and Colton
Formations of central Utah.

TKnh

North Horn Formation

Upper Cretaceous and Lower Paleocene; continental;
variegated gray, green, and red shale and siltstone
with interbedded fine to medium grained sandstone;
contains thin, evenly-bedded, lacustrine limestone;
includes a light-colored, coarse-grained to
conglomeratic sandstone unit mapped as the Tuscher
Formation in the Book Cliffs.

Porphyritic intrusive
rocks

Middle Tertiary; chiefly diorite, monzonite, and
syenite porphyry which intrude older sedimentary
rocks as stocks, laccoliths, and dikes. These

intrusives form the core of the La Sal Mountains.

Mesa Verde Group
undivided

Upper Cretaceous. In the eastern section of the
Book Cliffs this group consists, in ascending order,
of the Sego Sandstone, Nelson Formation, and Farrer
Formation. The entire section is interbedded sand-
stone, shale, and coal.

Price River Formation

Upper Cretaceous; interbedded sandstone and mudstone
of marine and fluvial origin; thins and decreases
in coarseness to the east.

Castlegate & Black Hawk
Sandstones

Upper Cretaceous; the Castlegate overlies the Black
Hawk and consists of white to light-gray, cliff-
forming sandstone. The Black Hawk contains gray,
brown, and white cross-bedded sandstone with
interbedded gray carbonaceous shale and coal beds.

Mancos Shale
undivided

Upper Cretaceous; in Grand County this unit can be
divided from top to bottom into: (1) light-gray,
easily eroded, marine shale; (2) gray, buff, and
brown, fossiliferous, shaly sandstone; (3) gray,
marine siltstone and claystone. Most of I-70 in
Grand County will cross (1).

Dakota Sandstone

Under this symbol is mapped the Dakota Sandstone (u.
Cret.) and Lower Cretaceous rocks in Grand County.
In descending order they are: (1) Dakota Sandstone -
light colored sandstone and carbonaceous shale; (2)
Burro Canyon and Cedar Mountain Formations. The
name Burro Canyon applies to varicolored shale,
mudstone, sandstone, limestone, and conglomerate
east of the Colorado River whereas the name Cedar
Mountain applies to equivalent strata west of the
river.
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Morrison & Summerville Formations

undivided

Upper Jurassic; the Morrison overlies the Summer-
ville and consists of two members in Grand County:
(1) the Brushy Basin Shale above consists of
chiefly mudstone with a few coarse beds of sand-
stone and conglomerate; (2) the Salt Wash Sand-
stone below contains about equal amounts of
mudstone and 'channel" sandstone. The Summerville
Formation is characterized by thin, regular beds of
chocolate, maroon, and greenish-gray shale, mud-
stone, and siltstone.

Entrada Sandstone

Upper Jurassic; in Grand County this formation is
mainly a single massive cliff of red to buff-
colored sandstone; includes the Moab Sandstone
Tongue in the upper part.

Carmel Formation

Middle and Upper Jurassic; mainly red, silty sand-
stone with distinctive contorted bedding.

Navajo Sandstone

Lower Jurassic; yellowish-brown to buff, cross-

bedded, eolian sandstone; forms cliffs and benches.

Kayenta Sandstone

Upper Triassic and Lower Jurassic; includes the
Kayenta Sandstone of Early Jurassic age and the
Wingate Sandstone of Late Triassic age. The
Kayenta contains reddish-brown and purplish sand-
stone with minor shale. The Wingate consists of
reddish-tan to reddish-brown, massive, cross-
bedded, eolian sandstone.

Triassic rocks
undivided

This unit consists of the Upper Triassic Chinle
Formation and the Lower Triassic Moenkopi
Formation. The Chinle is mainly red, inter-
bedded siltstone, sandstone, and shale. The

Mossback Sandstone is the basal member of the Chinle.

The Moenkopi Formation is mainly reddish-brown and
chocolate-colored siltstone.

T T T
o= e =
T T ]

Cutler Formation

Lower Permian; in Grand County this formation is
mainly pink arkosic sandstone and conglomerate with
minor interbedded red siltstone.

Rico Formation

Upper Pennsylvanian and Lower Permian; buff, red,
and purple arkosic sandstone and conglomerate with
several thin beds of tan to light-gray cherty
limestone.

Hermosa Formation

Middle and Upper Pennsylvanian; in Grand County

the Hermosa is mainly gray limestone, shale, and
sandstone. Gypsum, salt, and black shale belonging
to the evaporite facies of the Paradox Member
constitute the lower part of the Hermosa Formation.

Undifferentiated
Crystalline rocks

Precambrian crystalline rocks which include schists,
gneisses, and granitoid rocks; outcrop in eastern
Grand County.




e

_ Jequnu 941s payoalay v-0l

NOILO3NrO¥d OINOOATOd Jequnu 84S 10 {id €200I

pejoafes ueaq soy yoiym ajis peyobuissau| ®
' ¢ _ PoYJOM UPDQ JOU SDY Ydlym ays pajoblisanu) .MV Mu
PoISNDYXa UBdq SDY YDdIYM }id @ @
POYJOM UG SDY YOIym jid O D
T3AVHO MO¥N08

831N ¢ 13

G34¥3A0D ALNNOD 40 NOILM¥Od

NOILVOI4ISSYID 31IS ANV 1lid

7

17NVd Q3YUIINI e ceecee
17NV N

A¥VANNO8 2i1907039 ——

601

£ rELLd
S S
C S 2
= IR I S S T o B S I 2
E T E B IF F IF W [F o
X F - pNER T £ ¥ IF 2
= SR N S S R & I A F
: T s = 5
=W SN N R AR T 0
I F ES T 3 F F 1+ T4
¥ H F HF A+ F ¥
E S o I S S B S {55 S ¥
B S f £+ F ES
+ + I+ FIH Bt 1+ X1 F JF
13 E S| N = 5 S S SN 2 - S 2 ~
I S | R S S S S A, S 3
E ST = SIS NG S 225! I S R 3 ES
=3 £ S| 5 S S S 2 Eang
S S S e 7 o
3 3 B 7 4
S P | f NG 3 * 3
C - E WA D N = SN
R T S M 7 S - +
- - - - -
E = | F F IF] + 3725 ES
r & F HJF u..%+\,. ES
1 S
T/
=3 =74
S
T
=

{

S
C S

S S

SN S

S — c—

F ¥ 3 F

S S S = °

T T

S E3

= = s

T 3

. 21

. <
T T
T T F F
S S = S <
: E S S S
= - L e
B e £ = - e
= T I ¥ F
s E S S S
E E S 23 I SN 5
% = - — a
i S i s s
e e A
: E
- = )
= T
== = ;MT < l/.\n
I e e
e 2 ax S
< 9i
i\~ -

L

QUIAL

ALNNOD ANVYHO

S31IS IVILN3LOd OL S31IS SIVIHILVYWN NMONM 40
dIHSNOILVT3¥ 3HL ANV Slid MOYY08 ANV T13AVHO ONIMOHS VNIdSO'I A8 Q3L4vVHQ

m<z wuum :ow |—<—Pzwl—|o& O z< HYLN 40 4dVW 01907039 ¥961 WO¥4 A907039 TVH3IN39
SNOILVOO1 Llid NOISIAIQ Houvasu aNY STviNaLH

SAVMHOIH 40 LN3W1l¥Vvd3d 31VLS Hvlin
996l




NOILO3MrO¥d JINODATOd
|

831N ¥ L 3 1 o 1
VoS
auojspups DpjoyoQ H‘!tIIH
UOI4DWIO4 DSOWIAH paplAIpuUN 3|DYS SOOUDW H
NVINVATASNNId SOUO}SPUDS YMDH %00|g 8 2}06314sDD H
uol}DWiI0 091y uoI}DWIO4 J3AIY 8D1ld HM&WXH
U01}DWI04 J8|4n) pepIAIpuUN dNOIY 9PIBA DSIW  [AuIN
NVINY3d SNO3IoVLIIYI
| T
dauAA0D AANNGY 40 NOLLE04 PapIAIpUN SYD0J DISSDII] UOI}DW IO UJOH YiiON Y
\ 8U0}SpPUDS DJUAADY “&‘w UOI}DWJIO0S YOIDSOM IH....IIH
7 22
o1SSVIYL PapPIAIPUN UOIIDWIOS JBAIY UBBID @
AYVILYTL
auojspups OfDADN
uoI}DWIO04 [aWJID) $89D3}4NS |3ADIYH E
2U0}SPUDS DPDIUT syisodap Buiianoy | 09p
PapPIAIPUN SUOIIDW IO B||1AJAWWNS 18 UOSIIION wniAnjiD $usday 10D
a1ssvenr AYVYNYILYNO
A1 N :‘mo 2 a5 N VY n N VvV s ALNNOD AINAY M
312y / 3ozy mm mmum_z 381y ERAR’]
s \

g2 01l ‘ONY HIANIT,

NFLSIM,
by NUILIIM 3

| i

36l ¥

* ALNNOD ONVY¥O

s3lis i_pzm:.om Ol S3LIS SIVINILVN NMONMX 40O
dIHSNOILVI3Y 3IHL ANV Slid MON¥YOS ANV 13AVYO ONIMOHS YA 20 AVl 2100 1939 P98 WOR-.. 420 1930 AW ANS0

dVW S30d4NOS TVILNIL1Od ANV NOfSINIG Howvas.u Ldiv. g1y
SNOILVYOO01 1id SAVMHOIH 40 LNIWL¥V43Q 3LVIS HVLN
996l

00 <011

VNIdSO 'l A8 Q3Ld4vda




Jequnu 94is pejoalay v-01

Jaquinu 941s Jo id 91001
NOILO3rO¥d JINODATOd ’

poioalel usaq SDY Yoiym 9318 peobiisanu) ® g

ﬁ
- ra
s3um » N 3o ! ° | PoX1OM USSq JOU SDY YoIYm Byis pasobusaaul L)
et hsln ised oy Nl iia @ @ Q343A0D ALNNOD 40 NOILHOd

POYJOM UBDQ SDY YIIYM jid o D
T3AVHY MOYNO08

s
NOILVDIdISSVID 31IS ANV 1lid \

17NVd Q3YUIANI eccccoqee
17NV
AYVANNOE 21907039 ——

3924 362 ¥ 3 b2 ¥ 3 €2 ¥ 322 ¥ 312 ¥

ST o600
TOF 2601

b
¥

il.l/_u

/

T

Ly

- T
et —— 000508 g

s
81
3
I Ei
T T T 0+
- s— X 4
s F ¥ [+ FCIF F
E S S S S
F F o H F 4
e e
ErAESNES
+.r++w++-+L IX/
Jor 3 S
G SR N - S N = IAV’
S o B S 2 A S
2 G S S S S R /\l
S SHE | SWRC X SLWE S
F H ¥ § ¥ J
I T T FCE
—n FFIF _FIFCF
0t —
xw+4.+w+L
|||||||||||||| T C S | R S
e o i
¥ ¥ 3 FIF F
5 el i taged -0 & 2
e R e R
il Sy logpiey T _EF 1, *
IIIIIIII = -
llllllllll I ¥ 1F F I F T
||||||||| == S N
=2 e ey
gt Mapsayi C S S I ST R I SN S
—
E S S I S S I S
= S S T
© T 1
D
Tt | £ |+ F 1
- S e o S
= + F + F +
2 ¥ F x = = = = e S S ! [ S
»»»»»» = SO - B SR S SN C R S R S SR S SR S S
T 1 £+ FF FIF I+ FH F 3 F H F 3
—F F =+ ¥ F F T F I Fix F I F FIF _FLF F
NT &+ + F T+ + T -F -+ = = =+
e T 5 = e 2 S 3 N = s SR = S = s = s SO - s SO £ I |
SE— I F —FF - F _FHF ¥ F H & C 3 d
& Y1+ 1+ FF FF FF FF FH F F
- = o F 3
3 - I I -
2 = +r+ﬁf.+mnmv+
S = e -
2 i o F I F T+ FIF F[F
oot - v FF F F [ F I F |+
~ A = 1t % & F &+ F & 3
o > T T[T T T F F| T
e = N N s b S =3 I SR 2 i SO = G S = G S
& ] 3t F 1+ FIF FI T
@ —| e — = =3 3= 3=
m ool 4 O T B ey el by g 4 E
. 6 - [— - =
e N [ e =
% H @Mﬁll 2 e
1 Pigh t B! o
] 2 =N 4 — == £ 3t -
2 0 g N S | i I <
g = I F¥F B F 0F ¥ IF FIF FIF F T
z E I FE R i S S S S N S = oS
- E e S S S W S S 0 3 3 B 3 F F F F F S
T S S S S T S 2 S 0 S 1 S S £ M S I =
e ——— e
3 3
S ..w++i+++:++++ﬂ.n.h FE P g b g F I T
z < S o e o e S S 0 K 8 S S S 5 s -
5 7 5 T F T & Ao
z " — e ++ x| +++£h.++ T a “
z o i
= %ﬂ.z\v T LT3z 3gz ¥
T F LT <>
. T N s
- S S - - s, codoayz 5
3
= d k.
nvory

: ALNNOO GNVY9 W v 1w 0 n
S31IS TIVILN3LOd OL S31IS SIVIHILVYIN NMONMX 40
dIHSNOILV138 3HL ANV Slid MOY¥Y08 ANV T3AVYO OSNIMOHS
VNIdSO 'l A8 431 ya
dVW S324NO0S IVILN3L1Od ANV Walis s 49 ‘Discrioas ¥us) WOMA, *BoibsE TvNANLs
mz o —P<o OI.— IF—& NOILO3S AMOLNIANI STIVINILVW

NOISIAIQ HOMV3S3H ANV STVIMILVWN
wmm_ : SAVMHOIH 40 1IN3IWL¥V43A 3LVIS HVLN

_|0_




Y

ALNNOD_3SOHLNOW

NOILO3rO¥d JINODATOd

83N ¥ € 3 1 o 1

S¥004 2Ul||D4SAID PBIDIJUBIBLLIPUN
NVIYEWVYOI Y

UOI}DW IO DSOWIdH

NVINVATASNNIS

uol}DWIO4 001y

uOI}DWIo4 13}4N)

J34¥3A00 ALNNOD 40 NOILHOJ

Z

NVIWYIS

POPIAIPUN SYO0J DISSDILL
au0}spuDg Djuakopy
1SSV IYL

8U0}SpuDg OfDADN
2U0}SPUDS DPDIUT

PapIAIpUN SUOIDWIOY 3]|IAJBWWNS B UOSIIION

alssvynr

0601

El

To8s

AINNCD VSIW |-

VSINW

ALNNOD

IR

TR

2u0}sSpupg DjOYDQ

pPapIAIpuUN 8|DYS SOOUDW

S2UO0}SPUDS YMDH 4oD|g 8 @}pba)ysp) H
papialpun dnoig @piap DSIW
SNO0IoviIydo

S¥00J 8AIsNILUl O1411Aydiog

UO1}DWIO4 UJOH Y4iON

uol}DWI04 YO4DSDM

POPIAIPUN UOI}DWIOH J3AIY Uddl9

AYVILETL

$80D}iNS |2ADID

sjisodap bBuiianon 000

WNIAN|ID jU3d3Yy 10D

AYYNYILYNO

O£ o601

O€ 68€

ALNNOD VSIW

(NVIOIY3W  TvdIONIYd

=i
:d"\

~
\

ER-TA) ERCA

S14601

~ALNNOD ANVY9

0% o601

S31IS VILN31lOc OL S3LIS STIVIYILVN NMONM 40
dIHSNOILV13Y4 3HL1 ANV Slid MOYY08 ANV TT3AVYO ONIMOHS

dVIW S304NOS TTVILN3ILOd ANV
SNOILVOO0T Lllid

996l

VNIdSO 'l A8 Q314vHd
HVLN 40 dVW 01907039 #961 WO¥4 A907039 TVH3INIO

NOILO3S AMOLNIANI STIVINILVA
NOISIAIG HOMVISIH ONV SIVIM3LVW
SAVMHOIH 40 LIN3W1MVd3Q 31V1IS HVLN

..ll-




STATEMENT OF LIABILITY

No liability is expressed or implied concerning the quality or quantity
of material listed for the respective sites. The data itemized are based
upon sound geologic and/or geophysical interpretations in combination with
tests performed upon material removed from the site, but due to the erratic
depositional features of such deposits, this does not in any way guarantee
that the material remaining is represented by the information obtained to
date,
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PITS AND POTENTIAL SITES-TEST DATA SHEET

Rl Lo

i

M
LOCATION OWNERSHIP MATERIAL TEST DATA- REPRESENTATIVE SAMPLE
|z P l - SIEVE ANALYSIS . z G-

S lal| (2|5 2], pRESENT |53 [u8 [ 2 CBEoes | BROSHNG "o T tuak S5k 2 = | 22 || socrum
eS| 2| w el2la uJ5>-2tJ USE TYPE We|ow e s o |5x| = g: e gz SULPHATE
S | wn| o 0| Z||kSEew ESTIMATED|Zzw |2 || ¥ J = o sElSw | o 3, =to =0 LOSS
Lz | 2| 2 |¥|e|GllZ238%| OWNER OF OF louanNTiTy |85 |58 || 32 |w= |E32 | 32|52 | 2| 9 | 233 |2,

a € |o wlleocouwr == ul o < u " w| NO.[ NO.| NO. | NO. | D | <= » <o 18] x
e 1e : E »lleooun MATERIAL|DEPOSIT | (cu. YDS.) ':Eu. gg < :w b sa" | 3 N N w3 B 3 oY = 28
» "ngnn o i} +4 -4
i3 Loow® I o wo/ | w/
River
10001 |20S| 16ENE [NW | 28 P Roy W. Cook Terrace 120,000| 15 1 ||Requilres trenchilng apd sappling to |[deteymine|extent and quality|of gravel
River
10002 [21S| 16ENW |SE 3 P Harry Thompson [[C.A.,S.G. | Terrace 45,000 7 0 1949 [Concrdte gyavelpample| 53.222 .41 1.9 A-1-a 26.919.58
SW [sw | 11 River Test
10003 |21S|16ENW NW | 14 B.G.,S5.G. | Terrace 145,000] 7 [0-4 || 1962 [Hole 0 |[34.00100 [62.8]37.1{32.1}26.8/8.2 |15.4| NP |.011{A-1-a 06.0
C.A. River
10004 |21S|16EBE NE | 15 Cco Thorn Const.Co."B.G.,S.G. Terrace 155,000 11 [0-1 || 1947 100 56.5149.0134.9 9.2 [18.7| NP | .p28| A-1-b b5 .6
10005 [21S|17ENE NE | 34 Borrow Pediment 48,000| 10 0 1947 30.5[00 [69.3138.3(26.8(18.2/ 5.2 [18.3] 3.9]|.013| A-1-a 32.. 3
Stream
10006 [21S|17ENE [SW | 35 B.G.,S.G. | Channel |[Mined Out 1945 28.0[100 [81.6153.3|40.4{26.3] 9.2 [18.8| NP |.0l6|A-1-a 38.3
Stream
10007 [22S|18EW% NE 9 F B.L.M, "B.G.,S.G. Channel 570,000| 12 | 0-2 || 1957 0-121 0 8.1J100 73.8163.8]54.3p2.4 17.0| NP |.012] A-2-4 38.0

: I
10008 [22S | 19EBW [SW 4 F B.L.M, B.G.,S.G. | Pediment [Mined Out 1961 8.0 |28.40100 (70.2139.6(28.8(22.7/ 7.0 [L8.0| NP [.016[A-1-a 36.6
10009 |21S|20EE% |SE |21 | Pediment 215,000| 15 | 3-6 ||Requifres trlenchilng apd sappling to |[deteymine|extept and quglity|of gfavel

% NW | 35 Cut
10010 [21S|20ENE NE | 34 B.G.,5.G. | Pediment 250,000| 40 | 0-5 |[1960 [Bank o |27.6l 100 30.8119.5(12.3/ 3.4 ho.1]| NP |.012| A-1-a 38 .1
10011 [21S|23EW% NE | 32 Borrow Pediment 38,000 4 0 1950 3.8|13.8] 100 52.0(38.1130.8/19.4 R0O.4|3.7 |.010f A-1-b 36.3
UL W |28 River * [Test % *
10012 |21S|23EES NE | 29 F B.L.M. Borrow Terrace 2,800,000 11 | 0 |/1966 Hole |4-10] 3.8|13.5/100]79.6|54.0]45.5[31.0[l1.6 P1.4] NP A-1-b  |106 [192 B2.2 [17.323.7
Sandstone
10013 |21S | 24EES NW 5 F B.L.M, Riprap Bedrock 220,000 10 0 1966 86 .9
River * [Test = %
10014 [20S | 24E Sw | 29 F B.L.M. Borrow Terrace 1,180,000| 13 0 1966 [Hole [4-10| O 8.8 100 [81.0152.2(41.9]18.4 5.8 R0O.4| NP |.00 [A-1-a 91 | 185 I35.9 |126.7|21.9
Borrow, Stream
10015 |20S | 24ESW INE | 11 Select Base | Channel 13,000 4 0 1956 100 86.9172.8]38.7] 4.3 [18.3]| NP A-1-b
* Cut * by
10016 [19S|25ENW [SE | 20 B.G.,S.G. | Pediment 290,000 14 [0-3 |[1967 [Bank [0-9 0 10.8| 100 |76.9|52.5|44.6[31.0] 17.017.5| NP [.002( A-1-b 120 (264 |31.4|18.2(13.6
* Cut * >
10017 |18S|25EW% |SE | 26 B.G.,S.G. | Pediment 370,000 18 | 0-2 |[1967 |[Bank [0-18| O 15.8[ 100 |73.6 |44 .4(32.8[ 13.7] 5.3|17.4] NP |.006[ A-1-a 211 | 291 29.3|11.7|19.1
NW [SW Stream No Crushing
10018 [24S| 20ENE [SW 5 F B.L.M, Borrow Channel 24,000 5 0 1962 0 0.2 99.8 96.2194.0[87.8 5.3(18.8| NP |[0.0 [ A-3(0)
" | Stream Nof Cruslhing
10019 |24S|20ESW [SW 9 F B.L.M, Borrow Channel 72,000 5 0 1962 0 221 1719 37.4(30.5/23.0 18.916.3| NP [0.06] A-1-b(0
NE [NW Borrow Stream
10020 |25S|20ER% [NW 9 Select Base|l Channel 56,000 5 0 1960 0 2.9 100 67.9148.2(28.4 4.819.2| NP |.008| A-1-a
E NE (20 River Investigatjon
10021 |26S|21ENW [NW | 21 F B,L.,M. B.,G.,S.G, | Terrace |Negessary 11 0 1962 17.8[41.6] 100 |65.6(33.3(23.9[16.7] 5.016.9| NP |.012( A-1-a 20.0
River Test
10022 |26S|21ESW [NW 5 P Roy Cook B.G.,S.G. | Terrace 2,000 61 0 1962 |Hole 2.6(39.8 100|57.5(34.8(30.6[27.0 2.318.1| NP [.016] A-1-a 21.2
Texas Gulf River
10023 |26S|20ENE [SE | 25 P Sulphur Co. B.G.,S5.G. | Terrace 45,000| 10 [0-2 |[1962 2.5(49.7] 100 |58.7(32.1|26.8[21.3 3.017.1] NP A-1-a 21.6
C.A. Ri Cut
10024 [265|22EfW NE | 7 P |Emma Walker B, 5.6 | porrmce 320,000| 50 | 0-1 [|1958 [Bank 7.9] 44.0| 100 43.2036.9/30.d 5.418.4| NP |.023 A-1-a 26.4
SE INE Y. River
10025 |26S | 22ENE [SE 7 P Howard Lance LB.G.,S.G. Terrace 800,000| 50 [ O0-1)[1955 19.0]53.0f 100 46.4(137.2129.4 8.019.2| NP |.014 A-1-a 24.1

* SAMPLES TESTED AFTER MID-1963 USE NO.8 AND NO.50 SIEVES RESPECTIVELY.
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PITS AND POTENTIAL SITES-TEST DATA SHEET

LOCATION OWNERSHIP JI MATERIAL “ TEST DATA- REPRESENTATIVE SAMPLE
- § I SIEVE ANALYSIS z 5=
=15 < z = S wu
8ol |8]5] 2.8 PRESENT |83 [ud [ 2 corhone: | ERDSHING 20 M ax SE8 = S | 282 |__|socmnn
£2 |z |w|E|8|3|LEE, USE | TYPE |corivatep|s i [O5 [ wd |64 | X ' oSy | 3| =5 | 9%s |85 | ioss
z ) O |o S o
L2 | 2|z |w x| 5[IS32ME|  OWNER OF OF louanTiTy |85 |62 || 52 |w= | &2 x| a2(LS| ¥ | 4= | 233 (=]
o x| o wileocowr =s ul o< " " " w| NO.| NO.| NO.| NO. | D3| <= » < on & s
w |9 A R MATERIAL|DEPOSIT | (cu. Yos)|E T |83 G |Ee |we >3 200 L " V2"l 47| jo'| 40 | 200 J <2 LiME |29
AN IR R ° £ -
o wo/ | w/
il C.A., River
10026(25SR1E |S% | SW |24 F B.L.M, B.G.,S.G.|Terrace Mined Out 1958 0-3 | 11.7137.2]100 46.239.4133.5] 9.2|17.6 NP |.013 |A-1-b 20.0
River
10027|25Sp2E |EX | sw |19 F B.L.M, B.G.,S.G.|Terrace 16,000 | 10 | 0 |l1958 3.149.1]100 34.407.1120.0| 3.4|16.3 NP |.008|A-1-a 26.3
River Cut
10028| 24Sp2E [Wy [ sw |33 F B.L.M, B.G.,S.G.|Terrace 80,000 8 | 0 |[1958 [Bank [0-10| 2.321.5]100 51.3%1.8129.5| 8.6|16.4 NP |.012 [A-1-a 20.9
River Cut
10029 248P2E Wk |NE |35 F B.L.M, I B.G.,S.G.|Terrace 460,000 | 12 |0-1 ||1958 |Bank [0-12|23.446.7[100 42.284.3 121.6| 5.4|17.5| NP |.010 |A-1-a 29.3
River Cut
10030|24SP3E NE |30 F B.L.M, | B.G.,S.G. |Terrace 290,000 | 20 [0-1 ||1958 |Bank |0-10|11.934.3|100 39.8B5.7 [21.2| 1.1|22.2] NP |.015|A-1-a 244
SE [NW "f Investigatfion * * *
10031[22SR4E |[EX|SW | 3 B.G.,S.G. |Alluvium Necessary 1966 12.742.6|100 |59.0(42.787.7 120.2| 4.7 ATl 134 265 122.5

—————

#* SAMPLES TESTED AFTER MID-1963 USE NO.8 AND NO.50 SIEVES RESPECTIVELY.
-14-



PITS AND POTENTIAL SITES-TEST DATA SHEET

LOCATION IL OWNERSHIP MATERIAL “ TEST DATA- REPRESENTATIVE SAMPLE
T I _ SIEVE ANALYSIS - 55_;

G| o o2 3 ol w * BEFORE PERCENT PASSING AFTER > e » @ p kel
‘Zg z|wl|® gz NEJ>'&’ USE TYPE PRESENT vElse m&} b w tc"aﬁ CRUSHING CRUSHING TO 1" MAX. SIZE a, gx 3 g: 5& : ga SULPHATE
°S lalelnle| Ellastsw OWNER OF OF ESTIMATED| 2w | -2 | EJ | & | za SEIEY | @ B 236 |ae LOSS
AN B QUANTITY o e || 32 o3 |23 no. | not| not| wo. [S3|22| B | <& ~8% l&g

w|o|®|S(E|%|E33tn MATERIALIDEPOSIT | (cu. yos) | EL (B3 || @ |Z@ [We 237|207 | " | V") 47 jo'| 40 | 2007 |3 <% [Lme |28

7 8‘ g TIPS T o [ | +4 -4

—

* SAMPLES TESTED AFTER MID-1963 USE NO.8 AND NO.50 SIEVES RESPECTIVELY.
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PITS AND POTENTIAL SITES-TEST DATA SHEET

|
LOCATION OWNERSHIP MATERIAL { TEST DATA- REPRESENTATIVE SAMPLE
_| =z a SIEVE ANALYSIS - 85
i o2 3 o2l @ * BEFORE PERCENT PASSING AFTER > o R | _Sobium
c® | = ¢l|lol| Zz2l|lue, 2 USE TYPE PRESENT | & = |wo 0 | ww | wy | CRUSHING CRUSHING TO I MAX.SIZE [ y o= & Z 5 | SULPHATE
s | T|wl|lE|luw|o||llur< x Wwlod |0 o |oX | I p ag |Quw
°S |w| @ 0| =llfskbcw ESTIMATED|zw |2 || o a & =& |2 | o o =t0 |(pe LOSS
2 | z| 2 |g|e|b)Z2385| OWNER oF OF lquanTITY |5 |58 || =% |¥3 |F= | 32152 | = | %x | 233 |=,
o = < " " 1] " . 5 . . - -
NHEHEE S MATERIAL|DEPOSIT |(cu, yos)|Z = 8% | “g |25 | &8 >s" || v | ve el ol 81 S NI B T EL
@ o |« "ngnw o ] +4 -4
< |2
10032 [R1g [23E| s3] 35| S State Land Brd." u
“ tThickl used fin surfacing Dfad Horse |[Pt. goad,| Thip arep 1is |mined out|but The [bed qccurf 1n pther
10033 |26S |19E i IgIE 12% F National Park [|S.A.,B.G. | Bedrock [|Limestone |bed |4R' [[knollls in the area.
i2)
10034 [19S |25E| B) NW| 22 F B.L.M. Riprap I
Stream Test
10035 20S ZSEN—*—E}EE}: ’éjl BeGoe,S.G. | Channel 1969 | Hole oY 53 1100 | 7/, | 35 31 10 | 4 18| NP 1.001|A-1-a(0 22
2
10036 [21S|23E| SW| SW| 29| S State Land Brd.||B.G.,5.G. 1970

Il

|

* SAMPLES TESTED AFTER MID-1963 USE NO.8 AND NO.50 SIEVES RESPECTIVELY.





